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(57) Abstract 



A system and apparatus within a communications server for intercepting supplemental service requests to a communications network 
and ensuring redirection to correct network party and optimal resource usage when redirecting a call over the network. The optimization 
system includes a database (131) and database server software (122). A device/trunk handler (121, 123) is used to interface signalling 
channels to the optimization system. A monitoring and statistics unit (127) monitors the signalling channels. The server software (122) is 
responsive to the monitoring and statisucs unit (127) and selects the routing of the supplementary service through the appropriate servers) 
in the network. 
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ROUTTNG OPTIMISATION FOR REDIRECTION SERVICES 

1 neidofttohneiifJoe 
s The present lawatleB geaeraify relates tt a networft ontimtntlen system 

and. Bin ■artfcolarty. tt to opttataetioe system for eoibttoi segpttmentary service 
reuuesn to be cootroUel am rooted threail no nest optimel network resources, 
pirdeolirty when non thno ooe oetwert ousts between eii osen tod when no 
aonrorks on geographically disaersed, tool as hong located to Afferent countries. 

10 

1 Descrtotfeo of tte Prler Ait 

It Is well koewo that modem niepbone systems on alien provide o wide 
variety of convenience fetteret or sooolemeotary services n eobcoee calling 
convenience. For example, coO nlbectlen is a particular sapglementary service 

is typlcolly osed ly callers tad loetodes specific leanms socl os can diversion and 
can transfer, eon drvenlea. else koewo os con lerwerdmg. provides tie caller tte 
anility n prepress a toleplene worn a nH party's number socl that any calls n tie 
f awarding party's toleplene number win he mnomaticatty f erworted n tie ttird 
party's oomler. Coll transfer enables either tie colttng party er tie called party te 

20 transfer tte ener party ttittlrt toleplene lemner. 

Onfomoatety. sapplememal services, socl os call redirectJen. do not 
always nale no nest efficient est of network resources. Ferthermore. seme 
supplementary services may fan or he Improperly noted n do wrong destination 
leceose they cannot le performed ly one or tte otter user involved to o connection. 

2 s For example. Ho user cobs anether user who is f erworted to o third pony end the 
forwarding user pert arms the dtversiea, the oetwert senp n the I erworded-te user 
may rewire more links than necessary, similarly, if tte coning party performs the 
diversion, tte ndincrjon number may be toreigo or unknown in the eolUng party's 
systtn or network. This cao lappeo when maniple Inter-ccnnected networks hove 
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nnmbering pin conflicts (Le. doolieute ninbers between networks). As sued, the 
dhrersien will fall er resell the wreog party. Another example of nssio eccsrs when 
there exists everiosnVfeim eentenflei ctrcslts/fsctBttes between one network for 
server) snisnotber. Tbere may Bet be oa svsllsble circutt/facititt for the calling 
server to make the call to the mfirectei-te server. 

Therefore, what Is needed Is s system tor enabling only the most 
appropriate aad epttmai usage of network resources when completing 
supplemental service redirect! en reqnests and far ennblng the existing blgbty 
enntentnd drcntttn be retailed aad rensed for the cenaoctlon to thn redtrecteiHo 
server to ensure a greater degree of success fa reoebtng the oewdestinatiea. 

SBMHAHT bp THE tMVEMTigM 
briefly, tbe present invention relates ti a system and apparatus wltitia a 
cemmonleatlans system for tntsrcepttng snpplementnry service redirection 
requests to o cimmnnlcatieas network end contrnumg resonrce for optimizing 
resource usage when setting up n coll over the network. Tbe network services 
control system Is adapted to retrieve server identification data and to write 
statistical data in order to optimize network resources. A devtee/troek handler Is 
used to interface one or more Incoming end outgoing signalling channels to tbe 
optimization system. A monitoring end statistics unit mentors the signalling 
cbnnnels when o coll Is msde er Is In progress. The server software controls the 
routing of the supplementary service la the network through one or mere selected 
servers. Therefore, loenarticmareinbedtment el the inventien. wbenn 
predetermined service command is placed to the communications system, the 
network services control system con selectively intercept tbe commend nod reroute 
tbe call through the appropriate available servers, thereby ensuring termination te 
tbe eerrect user, reusing herd to get commnnicadons facilities and establishing the 
mast entimal rente te the cairs final destination. 
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otber I eetaras, euleets aid advantages af the present invention win 
become readily apparent and mderstesd upon constderatiea al the I ellowlng 
detailed descrlpHei and attached drewups. whereto: 

Rfi. 1 is a black diagram ef e mem Interconnected conmoatcitians 

s network. 

Fit 2 Is i black diagram of a esnmuicatiiBS server embodying tbe 
eptlnUzatiea system In accordance wttb tbe present Invention. 

Rfi. 3 Is a detailed block diagram el tbe eptbntzatien system shown ta 
accordance wttb tbe present invention. 
io H8. 4 Is o flew ehart of o data base access ranttne nsed in the eptlmlzatien 

system as shewn in R6, 3. 




Rfi. 6 is a Mack diagram shewing tbe handling ef o call transfer redirection 



is In accordance with tbe present Invention. 

Rfi, 7b Is n flew chart ef tbe data base access routine in operation. 
Rfi. 71 is s flow chart af tbe Acknowledge/Server subroutine ef tbe 
database aceess routine. 

Rfi. 7C Is a flow cbart of the Reject subroutine of the database access 

20 routine. 

Rfi. 70 Is o flew cbart af tbe block subroutine ef the database access 

routine. 

Rfi. P Is o block diagram el a known interconnected communications 
network Hairing gateway servers. 

25 

OETAIUP DESCRIPTION OF THE IHWUfTlBM 
The present Invention relates to e system lor enabling supplementary 
service functions, such as cab redirection to be implemented In en Interconnected 
network system using appropriate and available servers and trunk faculties, fer 
30 optimizing usage. Ossgeoptimintion is achieved by enabling any server in tbe 
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ceaaectien it intercept and centrel tke reotlig if supplementary service Inactions. 
Tin. ai important meet ef die inveatioa rentes te aa iaterveaing He, tandem, 
gatewiyl server Intercepting flu sappiemeatary service requests, sncl ss redirect 
cumanads. ressing selected track faculties, end entnUng the network te rente me 

5 call correctly te tee redlrected-to ptrty in tie netwert, 

SflU seedier Important aspect el the inventien relates te me selected 
server redirecting the call te tie appreprtate server. Tie eptbnizaflen system 
enables me selected server to control He redirection at otter servers in tie 
network, regardless el whetler tie otter servers selected lor tie redirection ere 

10 involved in tie connection. Furthermore, tie eptbuizatien system is tale te 
suppress aay redireeden ot n call n tie aetworfc dees not support signalling far 
redtrecflen services or. lor otter naknevm reasons, o pardcalar user mast nat In 
redirected. 



is system is shewn. As can le seen, several rentes are avaBaalelrum He originating 
network 2 to He destination network 4. Typically, each network else las aa 
associated server 6. 8 mat centrals network functions. Sncl a system ol 
interconnected networks sometimes Include differing networks wild may not le 
eempstibte. Far example, eae network with aa amnlnueus numbering gien may. 

2 o under geoeral circumstances, net le able to connect to anether network laving an 

amUguons nnmloring plan. Tlerelore, tie present invention provides special 
lunctJenallty In tie communications system, snd in particular tie network server 6. 8 
to eaalle incompatible oetworks te cemmonlcnte witt one another. Fnrthennore. in 
these instances where the networks ore campanile, tie invention unsnres ttat He 
25 call Is leing routed through servers whiel provide dm most optimal rente twbere 
optimal is determined ay pre-deflaed data lor tils netwerkl 

Still onotter important aspeet el tie invention relates to ensuring 
termination to tte correct user end estalushlng the most optimal route to the cad's 
linal destination. Referring to R6, 8. an interconnected network 800 is shown having 

3 o gateway servers 810. 812. As illustrated the iaterceaneeting dak 814 represents a 
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physfeat train between the gateway servers no. 812. Far pirpaaes af clarity, tba 
refareaca naneraia far ma aetararks an aaclaaal within parenthesis hi ma 
tollewing discussion. 

By any af exumple only, laar 2 to ma stiver 818 la Newark a (802) 
s traaafenOsar2mmesar«er82emNatmrtB(804]Mlaar3mme8emr8l8iB 
Network 8 (8821 User 2 la me server 816 and Bear 2 to ma server 820 Pave identical 
network addresses aad aaa a barrier eada te dial eaeP etPer to erder tor correct 
rooting. If ffle transfer were te be performed to i known leinlag type matted, alse 
called forward swttcbtuu. wbereto User 2 to me server 818 to Network A (882) weald 

io $8t on tto ciUttOser 3 ie die semr 811 In Metwert ft II02J 10^111018^210016 
server 828 to Network I (8881, five (!) Daks weald be repaired la ma caaaecdea. Ha 
required links wedd Include: i) User 2 la mo server 821 to Network I (804) to server 
812 to Network 8(804); 2) Server 812 to Network 0 (884) to server 810 to Network A 
(802): 3) Server 816 to Network ft (8021 to server 816 to Network ft (802); 4) Server 816 

is to Network A (802) to server 816 la Network A (862): aad S) Server 816 to Network ft 
(802) to User 3 to me server 818 to Network A (8621 

Similarly. If tba transfer were a reroute, alse known aa throwback wbereto 
user 2 to me server 820 to Network B (804) sets up ma caU to Baer 3 to me server 802 
to Network A (8021 Baer 3's address may bo duplicated to Network B (804) and me 

2 o call wnuid bo ranted to error to Baer 3 to me server 822 to Network B (8041 

to contrast tba present invnnrJeo enables me redirection to be Intercepted 
and rerouted. For example, server 810 to Network A (862) may perform me setup te 
server 818 to Network A (862) end dear me link between server 816 and server 816 ft 
Network A (8821 lots results in osinp only three links after me redirection la 

2 s completed. The links include: D Server 820 in Network B (864) to server 812 la 

Network B (864); 2) server 812 to Network 6 864 to server 816 to Network A (862); 3) 
server 816 to Network A (862) to server 818 In Network A (8621 This ensures correct 
renting to me redlrected-to party and link optuntzatf aa at me aame tune. 
Furthermore, tbe present Invention eon retain aad reuse links to me existing 

3 o connection. For example, me link 814 may be eangested. thereby censing network 
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besv candldans. tubs, if tit eriginatlng server were u perform the redirection, ma 
redirection could leu. In ceatrest the prtsait invention miUis Uoks (• j, 814 and 
backward) la fee retailed and reused la tea canneetiea te die redirected-te 
destination. 

s Belcrring te re. 2. an exemplary embodiment ef tke optimizatien system 

shewn as a aetwork sendees eeatrol nacu system ia eccartaace wttb the present 
invention, leneraily identified wtm lie refereaee 181, is unmtrated. JUtfeeogli toe 
NBCI systeei is sheen la e panne teteeeaunaaieettea aetwork/exebange (PTN7X) 
nttlUag an iategrated services digital aetwsrk nsONL it sfeenld fee nndersteed by 

io these wtth an&nery sun la the en that the prtecipies ef the present invenden are 
appneefeie te vrrtens intereenneeted aetwork system, iaelndlng asyneferanens 
transfer made (ATM) networks, local area aetwerks OJUtSl and nmed environments 
baviag UN and PThTXlBterceaaected aetwerks 

la nn ISBN type system, es further described below, the servers 

i s eeonurelcBte wtm ene enetter. and witfe local devices, BaaeraHy through externel 
interfaces such as s basic rata interlace (BBD and a primary rate Interface IPBD. BBI 
service, becaase el the Inherent baadwldtb iimitattens bnposed fey exfstlBg copper 
telephone Haas. Is typically nsed for local traffic PRI Is generally used for incoming 
and eatgeing tnmk traffic wbera large amemita of date are canted. Typically, fiber 

20 optic lines. for example, are regnired te bandla tbe extremely large bendwldtna of 
PBL 

As shewn In H6. 2. the NRCB system 180 may be Implemented m a 
cammnnleaUen server 16. Tbe commmdeadan server 18. which may be aay known 
cemmunlcatieiu server, includes standard components snch es prolix logic U8 and 

2 s digit analysis 112 far receiving and ovalaadng digtt strings, appllcadans TI4 snch as 

campnter ttlepbony Intertiee CCTU appBcadans, and roatiag tie lor roodag a call te 
its proper destination. These components ere eanvendonal and are net pan ef tbe 
present invenden aad are therefore net farther discussed. Tbe cemmnalcadeB 
server 16 also includes a feature procossiag module ns for handling the 

3 o sapplemeatary services, es discussed abeve. such as call lerwarding aad call 
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tiUtobtDiudtl)tiNietsysttBSiet(B»m^rt«esstBgMnrtcei[itybe 
Installed en bam Km trmk utf Hue sMt at a shade ccnununtcatloB server 10, Ls. 
devices lai/or traaks 10, 12, 14 to which tat stmr IS Interfaces. Inptrtlcilir.u 
5 MBCB systea too cai li employed at each point where tta sanrar 18 connects te en 
external Interface te enable each cenBameatieu aati te la neaiterel Each of tare 
external Interfaces 10. 12, 14 te me server IB BeaeraHy ase beth-way traffic new and 
beace have their awn send 124. 130 and receive 120, 128 paths mc Slier each path 
Oe, send path and receive path! Beth any stgaalltnp Is necessary te eaahJe Inter- 



10 




meatlened above, the KBOB system 188 Is resaeasuia far centraDIag snpplemeBtary 
cenannUcadons sendees, such as cad rewarding and can transfer, by tnterceattng 
sappleniental sendee reauests and aasartao that snch services are roated threngh 

is tbe most epthnal servers available snch that best ass fat made el available 
resources. Thr: flBCB system 100 Includes one or mere device/trunk handlers 121 
123 as described below: s monltortos and statistics unit MSB) 127 for monitoring and 
decoding signalling channel data; a non-veltfHe storage salt 120; and a lose! 
memory 128 for caching temporary work data. Tbe nonvolatile storage device 126 is 

20 provided te store a database 131 and database access software 122 te central the 
access of data for the NB6B system 188. 

The incoming tnmk12 mt 2) tnclades a signalling interface 102. 104 016, 
31 It shsald ha understood that the slgaaomg Interface 162. 184 may be the same 
type interlace and may be a bothway a j. mcommg aad outgoing) trunl facility, but is 

2 s shown as two differeat components as wemd be ma to a tandem and gateway 
context He, an incoming trunk and oatgohtg trunk! The present invention is also 
applicable at a terminating server, which could pert em the Interception and 
rerouting, accordingly, the signalling interface 182. 184 at the external Interlace 12 
has aa Incemtecs side and an outgoing side, each of which farther Includes a send 

30 path 134 or 130 aad receive path 132 or 130 which Interface te the sand 124. 130 and 
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recehre 126. 128 oaths if levf ce/truuk handlers 12t 121 The device/trunk handlers 
121 Oncoming trunk). 123 (eotgeing mnu Interface the server 16 with the BRI and/or 
FBI external interface 12 and 14 respectively, which ceatainsthasifialUng channels. 
Accerdtngty. an BBCB system 186 may he epnHed at each peint where e server end e 
s FBI and/er Ml cennect IH6.21 TMs enahles sending ud racetvtni messaies te and 
from the cenunnnicatlsns servers en eech cenunenicattens Interface es used 
hereto. BRI end FBI may be nsed IntercnenieeUy since the inveauea generally 
operates by nstng the I channel and the associated protocols to receive and 
transmit messages between commonlcattens servers. The B channel description is 
i o therefore equally applicable to both types of taterfecos. The present tnweatlon nay 
use eoly the B channels fir ell signalling and Inter-server cemnmnicatlons 
messages. B channel signalling protocols ore specified by the International 




is using only the D channels ier signalling, the B ebejmels generally remain tree te 
cany communications data. 

As mentioned above, the device/trunk handlers in 123 Interface the HRCB 
system 166 to the FB end BB luterfsees connected to the server 16. In particular the 
handlers 121 123 operate as translation devices end ore able to support varions 

2 o nrotocel types. This may be accomplished through n standard message Interface 
between the device/trunk benders 121 123 end the FB and BB interfaces. 

The MSB 127 Interfaces to the deviee/trunk binders 121 123 and monitors 
and decodes the data carried on the signalling channels of the FB and BB interfaces, 
in particular, the MSB 127 monitors the Incoming receive 132 path and the outgoing 

2 s receive 136 path for supplemental service related signals as denned in the database 
access software 122. described in detail below. Furthermore, the MSB 127 nay also 
provide statistical dam regarding the operation ot the NBCR system lor use by 
network administrators or technicians in ganging network performance and/or 
dlugnssing network related problems. The MSB 127 also interfaces to the feature 

so processing module tit aed applications Ii4.wbicb provide the particular service 
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•Qorations web as user ioterfice fuaetiens, tuning and request and respense 

directives. 

An Important aspect ef me invention is the ability ef the NBCI system 100 te 
cbeese tie nest optimal servers tlrcail arale* te roate cads, based ea die type ef 

s supplementary service requested. Accerdlngly. tbe database 131 may be used te 
sure a Ust ef ene er mere servers' addresses, listed ta erder ef remreetiea arierity, 
tbat are available in tie network, lie database 131 may alse ba used as tbe data 
source fer tbe database eccess predram 121 lecil memery 121 may aiss be 
provided te cache ar stare temporary wart data, sort as redirect data er database 

io lists, as described In iraater detail below. 

Tin database 131 as mentioned above, may ba pregrammed by a network 
programmer tf lore a Ust at available servers tbat may be used In tie redirection 
operation, lie server list Is arranied secb tbat tiiese servers tbat are available far 
handling tne redirect hnction are listed In order ef redirection priority. Far example. 

i s the most optimal server available may be at tbe top ef tbe Ust and the least optimal 
server may be at dm bottom, wltb tbe rest el the servers fatting somewhere In 
between, ibns. when the database Is accessed, the database access program 122 
attempts to select tne highest priority server and moves down the list through the 
lesser priority servers, as required, depending upon tbe availability ef each saner. 

20 BeferringtoFlG. 4. the database set structure with brief description el 

parameters and values 131 Is shewn. Tne database eccess program 122 accesses 
tbe HB6B system 100 data lor control and is used to select tbe particular servers 
from die database 131 tbat win be used In renting tbe cans. In particular, tbe 
database 131 includes e service index pointer which points te a table element "n" in 

25 a tf ata settfiat ^entitles UiepamcaJarsenrt cos tibanonttoredlivtle MSB 127. The 
SEBW6E JUDEX value may be set by tbe network programmer in ardor te cause the 
NB6B system te be activated based on the type ot supplemental service requested. 
Fer example, the SERVICE, WDEX_n points te o table element tbat identifies the 
service te be intercepted e.g. call forward. The particular selected service Is 

3 o Identified from the service request data sent over the signalling channels aad 
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detected by the MSB io ne receive peth 126 er 121 Idepepdipp ea service typel Alee 
incliiei Is u NB6R_TYK variable lor execurjee e psrttcelsr sabreutine based en Its 
value. Ip Rsrtieotar, the sabrenttoes lactase REJECT, ACM aid BUCK, es discussed 
belew. TPs database 131 epdenaiiy any else ipdede SCBEBBIE data ler specttylPB 
s whea the NB6B wakes bp er steeps. Furthermore, lESTBICTKN data nay eodeaaily 
arse be laeladed te speedy, ler exempli predetenaiaed ceadnlsBS ander wPlcb the 
NICK systen IBB sheidd aet he executed er te speedy predetenaiaed users that 
shsBld aot have access te leatores el the NRCR systeaL athar types el restrtcdea 
data nay alse be totaled. 

io Reterriag teH6.7A.ia operettas, therefore, the database access prepraBi 

122 at step 268 causes the NB6B systeai 166 te wake up er sleep based, ler example, 
ea the seflEBBIE subraatiae. The mechsalsm ler waktai and sleeping Is 
imptemeatadaa-dependeiiL waea awake hi step 261 the BB6B system 166 meoiters 
the shjpafltag cbaanels 162 aad 164 ler sendee requests hi step 264. Each time e 

is sendee reqaest Is detected instep 285 It is compared te e predetermined 
SERVKEJBBEX vahie ia step 286, which tadlcates me parttcalar sapplemeotary 
sendee belli reqaested. n the sendee request matches the SERVIBEJBBEX in step 
268. the HRCB system cheeks the restrledens dam m step 216 ler excepdep 
csndttJens as to when pot te apply the HRCR system functions. Ip step 212. H pa 

2 o excepdans apply, thea la step 214 the NB6B_TYPE value is determined, la steps 216. 
218. 228. ss discussed ranker belew. Sflbrooitaes depeodeat ea the NBBB.TYPE 
varlabla are executed, seeb es REJECT. ACK and BLOCK, respectively. The sendee 
reqaest also laelades associated redirect data needed te redirect tbe calLsoeb as 
the redirection number, redirecting number and redirected number. As meodened 

25 above, the redirect dsta is stered la the memery register 128. It ye redirect data is 
provided, the radlreedoa wUI tad. 

Once tt has beea determined that the service request matches the 
SERB1CEJRBEH the NBBR.TYPE variable, as meudoned above, may be set to one el the 
three possible values. 

30 In pardcalar. referring te FIG. 5. an example el signalling Information where 
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inei_TYK equals REJECT far a caU toramrdtag ICR redirection sttaattoa Is staowa. 
lbs BEJECT sobrooOne Is executed In msss easts where a particular server caooet 
service tin redirection request am He requester should redirect tie ealL Typically, 
dpriag CF redirection, me torwanUng party eaters a different telephone ppmlier at 
s wtUcH all er specific calls latended tor die ferwardlng party are aptematicilly sent to 
the t awarded natter, tups, wbea a caiflng party artgtoatas a can ta the f emardlai 
party, ma call ami be cenpleted attiiaferwarded Banker. However, la certaip 
instances, an fcterveoJpg server nay act be ablate beadle tbe CFfpnctioa reqnesi 
For example, this piay eccpr la a sftnattoe wbere a server dees act sappsrt tbe 

io partlcelar type ef mat redirectlen service being regsestad er wbere stgnalllag 
channel let annatton canaat be sent to a server, la mat case, an alternate server 
ninst be used threagb wbteb me cafl may be ranted, Accordingly, ma example shswa 
la He. 5 describes me sttnatioa wberein tenninatfag server CLa. torwerdlag users 
server] execptes tbe CF rooting functiea to tbe forwarded number rather man tbe 

is ipterveptog er eriglnittng server. Tbe intervening server rejects me facility request 
on behalf ef me originating server. npea me ferwardtog server receiving me reiect 
it snail attempt to torward-swttcb tbe cafl. 

In particaiar, me HRCB systeei 108 Is applied at the server 16 en me 
outgoing side ef a signalling channel for a call torward ten redirection service. 

2 o Therefore, me MSB 127 menltera and decodes the signals en me ongoing receive 
side ef tbe senrr since me service requestor is on the CRv=2 side of me call ICB v=n 
Is an ISDN call reference value Identifier associated with me calD. 

In step t a cafl soup message is transmitted ever me signalling channel to 
me Incoming receive side of me Intervening server. The can setup message is then 

25 sent to me forwarded number's server, to step 2. toe server at me forwarded namber. 
la respease to the con setup message, returns s CF redirection request along with 
redirect data toward me originating party's server, la mis case, since me 
intervening server database is predefined with o reiect response In step 3 a retain 
REJECT response is sent to me forwarded aumbar server aetifytng It mat me 

30 intervening and origination server cannot pertonn me CF redirection. InstepeMbe 
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senrico reaaestor bas reeehnl tie refect and pert eros a forwanl-swttcllng functieo 
te forward the cau ea bokatf af tie ertpiaatieg server aad tiea scads a Brassage te 
tie caller wttk netffleatfoa ef cad forward. 

la eperattaa tierefere. referral teRCTC, whoa tie REJECT saireotfae is 
s executed, til BRCB systen will retara aedfleatfea ef tie reiectlia te tie service 
reeaester hi step 231 Typically, eace lie service reanester receives aetiflcation ef 
tie refectfea. it will perfern tie reitrectien Used aa bebatf ef tie aser te ie 
redirected la step 242. bstep244,tiecafllsBotffledef taettatieBB*. 

Bef erring te Rfi. 8. aa example af stgaalHag iafermatiea wiere NBCBJTYK 

io emnbACK is shews for a can transfer [en redfrtcdia sttaatiea. Tie MK 

saareattm Is executed wiea On tattrveumg server, La, a tilrd party. Is available te 
biaili a redirection reaaest Typically. daring CT redtrectioa. eltber tie cainap er 
tie called party any master tie etier party ta e ttrird Baaiair. Tierefere. la tUa 
parttcafar example. It la sbewa that tie iptervepbi saner Is ladeed aide te handle 

is the CT redirection. AccinHoity.tioexajB0lesaewBhiRG.6dtscrtBMtli8sitDaU8O 
wherein lie Intervening server executes the CT roatfag faictiea te tie transferred 

In particalar, tie NBCB systeai 100 applies at a server on tie iaceraini 
receive sua and antgeing receive sine of a signalling cbaaaef iar CT redhectloo 

20 service. Minttortao§fOiisi8iiUlnQcliiDMlstiytfieilsgi27tixesirticeatbitii 
shies of the server suce eltber user night invoke the CT service. In tils example, in 
step I the service requester Is on the CBW-2 sua af the call and the NBCB.TTPE is 
ACPL This NBCB.TYPE resaRs la execntien af step t whereia a response Is sent to the 
service reinestor with positive ACK. to step 3. a CT redirect notification is sent to a 

25 remete server, t shoald be Beted that the order of steps 2 aad 3 may be reversed. 
In step 4. a cooaectien ta the redtreeted-te aser Is established with 
Indication that this is a redirected call aad. entiooally, the redirecting aad calling 
users Identification Inf ermation. After receiving an alert message (Le, redirection 
snccessl from the ootgoing receive side In step 5. the cemiectlOB to the redirecting 

30 Bseris released and the timer is stopped. The ceBer is switched to the Umeslot of 
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tbe radirected-te party. Tbe redlrecdii is saccesstal end lit tnassctJee He. 
redirection! is csosMerai complete, step 6 shews the can was answered. The 
memory 129 is alsa reinitialized ta srass the redirect dote. KIstobeeutedtbatH the 
NBCI system luO redirection fans fen, aatajark ceagestioo. BlSCaaoeet reeehra A 
s for sens reason, the NB6B system 100 wffl reciB dn transferring mar. li particular, 
a tiner OH which aiay Be an leteraal software Boer el a ore-determined tine 
interval is started attbe tteosef responding ta tire rediractrep reanester, Le. tie 
inctmieg sand side. Tie caeeectieB is net dtscofleected at this tins, it is retalBod 
OBtn tee redirect is successful it net soccessfnl recefl occurs. Bthsredlrectieebas 

io nat beta successtel at tiner expiry (ft tBe redirectiiB reeeester is recalled. 

in eperatiep tteref ere. relerripp te RCL 7B. wfeea an BCB subroutine Is 
executed, the system nhssrhs the sendee request in step 222 and acknowledge* the 
service request In step 221 la step 22a the ittteneidBB server seeds ssetnp with 
redtrecticB petny ta the redirected- te server, le step 228. the exiting nser is natmed 

is el the redirectleiL in step 230. the systen determines whether the setnp eras 
snceessfnl Le, B1EBT er COHNect message is received. Use, thee the chaanals are 
switched tegetner and in step 236 the eonnectlea ta the reonester is cleared. B the 
redirect rensest was net saeeessful thee in step 232 a recall message is sent te the 
reanester. 

2 o When the BBCB.TYPE enacts BLOCK, the signalling channel Is menftored for 

the associated SEBWICEJKBDL H e redirection rsanest Is detected. tBe message is 
absorbed end nn rnspnnss Is rammed te the sender nnr is any netiflcatioa provided 
By tBe BBCB system 100 to the party being redirected. The sender nf the redirection 
request's guard timer will elapse aad exception Handling win follow. This 

2s BBOBJIYK Is typically psed when thn user te be redirected is In e network wblcb 
does net support the signalling for redirectiea services and may nnt sopgart 
notification signaling either. 

in operation, referring ta R6. 70, the BUCK subroutine Is executed In these 
iestances when no redirection Is allowed or possible. Thus, when the BLOCK 

30 subroutine is executed. In step 245 the system absorbs any message which coeld 
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resolt lo a redirection foilore. or other evict depending to how too service 
r«Qoestorhaiilesaiim»iist,aodtBsup246taMittvm)erictlii. 

eptJeeally, the database access program am else lactone a SCHEME 
sobreottee for enabling tto NKI systoei to wake op or steep, boseal an, tor example, 
die Une of day, iay-el-yeir etc trank costs, priority or otter paranotors specifytap 
when or whee net te start Farthermere, the latabase access preiran nay alse 
toclode an aptteaal BESTBICT10N sahrootlae for detemtatni exception conditions as 
to when the cetfrol systonsbonld net extents. 

As an option, the NI6I system 100 may bo Implemented, nsing the MSB 127. 
to collect and store redlrectioo statistics sncb as nrnnhor of REJECT Intercepts, ACK 
intercepts and BLOCK intercepts, number of redirectleo fatmres etc lor use by the 
network and/or the system adminlstratar. 
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Waal is claimed!* 

t A system for ctmraUim couiniunicatloHs network resanrct usage, 
s characterized by: 

maans (161 far axacutJai supplementary eanmuuJcatJons service 

requests; 

meaas 11271 connected ta tail execattai maas far raaahrtai aad deeediag 
supplementary sendee intematJei far said supplementary communications sendee 
io being requested; 

means (122) resgensive to said reeetvmg means (1271 far selecting which ef 
said executing mesas (161 win execute said eenununicitJens sendees. 

2. me system as recited ta claim I wherein said supplementary 
is communications services Include redirection services. 

3. The system as recited la claim 2. wherein said redirection sendees 
includes call forwarding. 

20 4. The system as recited in claim 2. wherein said redirection services 

include call transfer. 

5. A system for optimizing resource usage in an interconnected network, 
characterized by: 

2 s one or more menus (161 in the interconnected network system for 

executing sunrwientary communications sendee requests; 

menus (1271 for receiving and decoding supplementary sendee Information 
for the supplementary communications services being requested; and 
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means 11221 responsive te said receiving til decoding means (127) 
deceiioi SBpplaneitary service inf amadou for seiecdag which of said one or more 
executing means (161 will execute said communications services, said executing 
means 116) former enainng said eptimfzation system enty mler predetermined 
s conditions. 

6. Ins system ss recited In claim S, wherein said selecting means (122) 
further includes means (122) for disabling said optimization system oader 
predetermined conditions. 

10 

7. The system as recited In claim 7, wherein said dtsahHng 1122) means Is 
responsive te i recall mechanism ior filied service requests. 

8. The system as melted la claim 5. wherein no optimization system 

1 s includes means (H8. 114) for customizing ono or more operating parameters oi the 

optimization system. 

9. A method for controlling communications network resource usage in a 
communications network, characterized by: 

2 o executing (16) supplementary communications service requests: 

receiving (127) and decoding supplementary service iniormation for said 
supplementary cammunlcatiens service being requested; 

selecting (122) one or more servers to execute said communications 

services. 

25 

10. The method of claim 9. further Including the step of enabling (1221 said 
selecting step (122) under predetermined conditions. 

It The method el claim 9. further Including the step ol disabling (122) said 

3 o selecting step (122) under predetermined conditions. 
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